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Where: 

GS = Mass of carbon measured during the 
mode sampling period [g]. 

R2 = The fuel carbon weight fraction, which 
is the mass of carbon in fuel per mass of 
fuel [g/g]. 

(j) The grams of carbon measured 
during the mode, GS, can be calculated 
from the following equation: 

G
HC

CO COS
mass

mass m=
⋅( )

+ ⋅( )
+ ⋅ + ⋅

12 011
12 011 1 008

0 429 0 273 2

.
. .

. .
α aass

Where: 
HCmass = mass of hydrocarbon emissions for 

the mode sampling period [grams]. 
COmass mass of carbon monoxide emissions for 

the mode sample period [grams]. 
CO2mass = mass of carbon dioxide emissions 

for the mode sample period [grams]. 
a = The atomic hydrogen-to-carbon ratio of 

the fuel. 

[60 FR 34598, July 3, 1995, as amended at 70 
FR 40450, July 13, 2005; 73 FR 59182, Oct. 8, 
2008] 

§ 90.427 Catalyst thermal stress resist-
ance evaluation. 

(a) The purpose of the evaluation pro-
cedure specified in this section is to de-
termine the effect of thermal stress on 
catalyst conversion efficiency for 
Phase 1 engines. The thermal stress is 
imposed on the test catalyst by expos-
ing it to quiescent heated air in an 
oven. The evaluation of the effect of 
such stress on catalyst performance is 
based on the resultant degradation of 
the efficiency with which the conver-
sions of specific pollutants are pro-
moted. The application of this evalua-
tion procedure involves the several 
steps that are described in the fol-
lowing paragraphs. 

(b) Determination of initial conversion 
efficiency. (1) A synthetic exhaust gas 
mixture having the composition speci-
fied in § 90.329 is heated to a tempera-
ture of 450 °C ±5 °C and passed through 
the new test catalyst or, optionally, a 
test catalyst that has been exposed to 
temperatures less than or equal to 500 
°C for less than or equal to two hours, 
under flow conditions that are rep-
resentative of anticipated in-use condi-
tions. 

(2) The concentration of each pollut-
ant of interest, that is, hydrocarbons, 

carbon monoxide, or oxides of nitrogen, 
in the effluent of the catalyst is deter-
mined by means of the instrumenta-
tion that is specified for exhaust gas 
analysis in subpart D of this part. 

(3) The conversion efficiency for each 
pollutant is determined by: 

(i) Subtracting the effluent con-
centration from the initial concentra-
tion; 

(ii) Dividing this result by the initial 
concentration; and 

(iii) Multiplying this result by 100 
percent. 

(c) Imposition of thermal stress. (1) The 
catalyst is placed in an oven that has 
been pre-heated to 1000 °C and the tem-
perature of the air in the oven is main-
tained at 1000 °C ±10 °C for six hours. 

(2) The catalyst is removed from the 
oven and allowed to cool to room tem-
perature. 

(d) Determination of final conversion ef-
ficiency. The steps listed in paragraph 
(b) of this section are repeated. 

(e) Determination of conversion effi-
ciency degradation. (1) The final conver-
sion efficiency determined in para-
graph (c) of this section is subtracted 
from the initial conversion efficiency 
determined in paragraph (b) of this sec-
tion. 

(2) This result is divided by the ini-
tial conversion efficiency. 

(3) This result is multiplied by 100 
percent. 

(f) Determination of compliance with 
degradation limit. The percent degrada-
tion determined in paragraph (e) of this 
section must not be greater than 20 
percent. 

[60 FR 34598, July 3, 1995, as amended at 64 
FR 15244, Mar. 30, 1999] 
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